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(54) NONAQUEOUS ELECTROLYTE BATTERY 
(57)Abstract: 

PURPOSE: To provide excellent battery 
characteristics such as storing characteristic and cycle 
characteristic by adding a specified azo compound to 
an nonaqueous electrolyte. 

CONSTITUTION: An nonaqueous electrolyte battery 
has a negative electrode using a material capable of 
storing and releasing metal lithium or lithium as the 
negative electrode material, a positive electrode, and 
an nonaqueous electrolyte. In the nonaqueous 
electrolyte battery, an azo compound represented by 
the formula is added to the nonaqueous electrolyte. In 
the formula, Rl, R2, R3, R4 each represents a 
hydrogen atom or hydrocarbon group independently. 
Examples of the azo compound include 4,4'- 
tetramethyldiamino azobenzene, 4,4'- 
tetraethyldiamino azobenzene, 4,4'- 
tetrapropyldiamino azobenzene, 4,4'- 
tetrabutyldiamino azobenzene, and 4,4'- 
tetraphenyldiamino azobenzene. 



LEGAL STATUS 

[Date of request for examination] 13.10.1999 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl. ipdl.jpo-miti.go.jp/PAl/result/de.. 7wAAAa09362DA406333596Pl.ht 2001-03-16 



(19)B*@&mf (JP) 



(12) & m 4$ it & a <*) 



#HB ¥6-333596 

(43) 0 ^6^(1994)12^2 0 



(5D inta 5 mift^ frftmmm^ fi &m&*mffi 

HO 1M 10/40 A 



mm$x m#m<D&2 fd (£ 6 jo 



<2l)ttHW 


#SB¥5- 146879 


(71)m«A 


000001889 














(22)fcHBgB 


^5^(1993) 5 ^250 




AlR^Pm^K*ii 2 TB 5 # 5 ^ 








(72) »W 












ASt/ff^ P r^CK*® 2TB 18#ifc 


















(72)%9!# 


w« mm 










*RrtramtJSCR#& 2 TS I8#ifc 


H# 
















(72) mm 


mm 










*R«Wam«E*ffl 2 TB ISSifi 








(74)ftSA 

















(54) [^0>^^3 #*&«#Mft!i 



(57) 
Mfcll 



R 



,1 



f 1 / 



(fiU R 1 . R* , R 3 , R 4 tt&&i£l/T* 




in 



4* 



(A) attains 



—619- 



1 

(ten 

(II. R 1 , R s , R" , R' li&SttiUT. tKPS^ 

Jl^75/7\A*>1fX 4, 4* -fh7X?JVy7 
5/7V/^>"tf>. 4, 4' -T-h7^nfc:jp^7 = y 
7V^>-fcf>, 4, 4' -fS7^^7S/7^ 
>f >RI^4, 4' -fF77x^y7i/7^> 

■if >»»flrc**a*H i £«©?Mc$cffira%. a? 

[0 0 0 1] 
[0 0 0 2] 

*©#jMffi£«T*&g#fc^fcB&3fiflif3 V£U© 

[0 0 0 3] lit, j^5JS*jBES!©?Mc*««?Jt« 
A'ty^A, -*7fc£©&JR©Kft;tt:SU4 

£ n £ © &jg * - aeu^^rr s u^mtmtmm s n 

[0 0 0 4] ±E£fc»fttoXHffi£« 4£> 

m&m c&^muE) #aa±fcf*£u *■©»£« 

Tftl^fiTLfcO. -Xm<D&£\z\t* SSI; 

*fc. £©«k 3 jE«*«K«tttft 

[0 0 0 5] t^JST, JtSE©*K©5W»R*SS«FIHU 
Tffi^«rttW'f^;W*tt©fSl±€HStt*tt(l£*K* 50 



4$BH¥6-3 3 3 5 9 6 

2 

F) , 1, 3-WV7> (DOXL) ^©S3ttX- 

L. Goldman, R. M. Mank, J. H. Young and V. R. Koc 
h: J. Electrochea. Soc, 127,1461(1980) ) . 
[0 0 0 6] l/i&>l,fc#S. £©J;3fc?attX— r;U© 

fc^JEflsa^SCtttBK, Kfitt©iEtS«C*^S 

[ooo7] *«wtt, j^©HH*«pft-r«'«a* 

ftfcfc©T&oT. -t©BWtT5t^5»i, 

ft. ■S->fi';i'»tt«©«»4*ttKi«n&#**«lWR* 

[0 0 0 8] 

[anBS0fti--5fci&©^a] iiaew^^^r^^fe 

mj tft-ra. ) a. ^umxttu^AM 
»ffl?rffiattHfefta**flfr*ft8i<!:, Eat* 

[0 0 0 9] 
Wfc2] 

[0 0 10] EU R l . R 2 , R' , R< ttftSftAU 

[00 1 1] *#Wfc:m*S77fc£4&©*#W£UT 
tt. 4, 4* — =rh 7*^5*73/ 7*/^>tf>\ 
4, 4* -rh7X?;Vy7S/7^>t!> 1 4, 

4* -t h ^^d e;^75 y 4, 4* 

-T-h7^;l/> J 7ay7l/^>-tf>R^4 1 4' -T- 

h77xx;i/>?75y7y^>-tf>*«f^n^ 0 en 
5©7v r fc&«rti* -a*»*®mLTt>J;<, 

[0 0 12] *«HK*5ttS7*/ft;£tttt. -t©«fc« 

M©»ffeBE«i;Dt>*'r*5«H-ca^ntftt5ftvs. 

#S*#R©#jW«ffi«fc 0 t>£T&* t#**«»H© 

[0 0 13] 7y^tt©#*««»H*^©Stinftl-& 
(4. €ftrt©**^«»fi©(8fiK:«t-3T'beTJIft5 



-620- 



(3) 



6-333596 



'J y Hm-tJEill*rS#3S# 5 &S. 0 . 0 1-1 ^il/ 
[0 0 14] ^5E^(C*ViT«, &ffitm£LT&KU J0 

^ * ax B u ^ a & ©Earn ortg ft ttfi **fttf s n 

[0 0 15] #«93fc*tt*iE«tm (fi«H) tbT . 

K Xy>r;k M^-^^A, =:fr:/fc£©&«©BMbtt 
(L i Mm 0< . L i CoOi , L i N i Oj &£) a? 

nu coi-. Oz «au o<x<d u& #mtf 

[0 0 16] #f89J©&#WU *tt36«K<#**«A¥H 

[ooi7] «#*frtk -y-^f ^JM*tt««s 

ftftttfc8m&#**s#R*»£8*&afc#*&« 

g£WT£. ^ni0^> #**tt#Rft£©*il!l*«J£ 



= [0 0 18] WAtf, #;K«ti«fffio»fiEtLT»i, x 

hft£©£«»«W\ ctt&ty*^* 

-#*-k ?X7-)Vi3—$*-h* 1, 2-5>*h* 

->x * >ft a om&mt t vmmmmf e ns . 

[0 0 19] £&, #**«j»»t©»Ri:UTB, 
*»'J^£A (LiClO^ ) , hU7^D^^>^ 
;Hfc>ttU^SA (LiCFs SOs ) , ^*tJ-7;p* 
D"J>KU?^A (LIPFt), 7h77Kn^ 
ffi'J^A CL i BF4 ) , A,+-y-7^nttty?»> 

A (LlAsF« ) , A^-S-^M-nT^MVKU? 
9 A (L i SbF, ) *«W^Sn*. 

[0 0 2 0] ft*. *»9Jfc*tt*###tttfR£b 
T, Ji5EO*Bt*Mt»RCftATH#:«WR^ffiffl-r*2: 

[0 0 2 1] 

[0022] i-ft*^, r^fl^tttta^ffc^fi-fi 

T, Tt2c0jb3tC^-r«fc5»CA^> (B<*» 

^LT, £©7y<b£tt©SMfc*fc##*J6* 
»R©Kft«tt«fcDt»M»St, ib3t'^T7y^ 
«i<z>ffiifcK*:«*#*««AfR«)ltfi:S*t«jfeUTie^ 

*. «is-rntf. 7»/ft^ft*««tt (^s-) tftoT 
*. 77ft;^tttt«fl:3B7cR*©piiSftfc«n« 

[0 0 2 3] 
Hfc3] 



-2e~ 



[0 0 2 4] 



-621- 



(4) 



6-333596 



N 



[0 0 2 5] 

ureter* c t PifiE A t> ©-e* s. 

[0 0 2 6] 1 ) H¥S!©#**e»fl-*S 

[0 0 2 7] GEffi IE&S#jSti:bT. -$fl^># 
>£3 7 5° CTto&fflgbfcfc©£ffifflU wtlt, 

«IB©*tfiaiSifc8 5:10: 5TE#b, J^TC 
©(g^ttftJPffi^bfcft, 2 5 0 s CTMftffiabT 
P3ffitt©IEffi€ff»bft. 

[0 0 2 8] Cfiffi U^^AflaififtBB£^telC?I-fe a? 

ficviTnffittofiffi*ffMb&, 

[0 0 2 9] CttKftO X^b>#-#*-h (EC) 

t^ei/>A-n-h (pc) ti, 2-^*h* 

->X*> (DME) tO«5 : 3 : 2<Offi^*6«£ 
h<J7;P*n^^>XJU*>l6>J^A (LiCF 
. SOi) SlM©ffl^T»^bfc*«(C 3 6IC4, 

4* -^b5*^io?7a/7V^>-t:>£0. oit 

^/U y h^©*J£Ti^bT«iSfc£H«bfc. 
[0 0 3 0] CS»©«s$0 BUb©IE&mefttf«*HS 
Sffl^TH¥fiO*5fi53tftBAl (^g: 2 0mm, 50 

2. 5mm) ^SLfc. fc*. ±rtU-*£L 
Ttt, #U7nKb>S©«£?LK (-fe7=-Xth«. 
r-feJMf-Ki ) £«fflU znfcft©*#»t«: 

[0 0 3 1] BHKf^»bfc*«IS«»BAlt«iCW 

7 & >j 7 d t: >«©jfi»^ y + > y 8 & 

[0 0 3 2] IEffilRtfllffi2«. bfc-fe 
^b-*3£^bT*ttRlbTiEf*W«ffi4. 5*«JgJ«-r 
S«ft^-^f3i:iRlft*nT43D. IEffil«iEffimm^ 
6£4fbTiEffiffi4K, S&fttt2tt^fi$tt#7€^ 

bTftaft 5 Kfcttan, e»iWr£&fcfl;¥x*;p 
4 s -* iE@m 4 5 ©w*?* 1 emax*^* 

[0 0 3 3] (&6&W2) *fct«©8RtbT» HJ7 

p'j>»'J'^9A«fiWBbfc;:tmtt*lfiWitH« 50 



HUT, *HW«?6BA2Sfp«bfc. 

[0034] <^ts09 3) mmwivmmtLT, x^b 

>*-#*-h£:/pKb>A-#*-hfci. 2-^ 

* h*->X*>fc©#«*fc5 : 3 : 2 ©££«flEfcft* 
T, x^b>#-#*-h£:/p£b>;&-#*--h£ 

(EME) «!:©#glit5 : 3 : 

2 omsmmzm bfc - & 2 1 mm tc b 

T, *89iWBA3«f&tbfc. 
[0 0 3 5] OtttW 1) «#»[©W«C*lriT, 4, 

4' -xh5*^l^7Sy7lM>tf>£»iBIbfc*» 
r)fc^t£Wtt*J8«l i^ttt bT, it^m^BCl 

fcfesabfc. 

[0 0 3 6] OttfcW 2 )«#«©*«£ bT, HJ7 

p g >«y ^A&ffiffl bfcdtfiWttJtttW 1 

KbT, Jttfc«ffiBC2fc«s»bfc. 
[0 0 3 7] ttfcttfll3) *«m©»*SEtbT, X^b 

* h*->X*>£©tt«tit5 : 3 : 2©fi£»fltfcft*. 
T, x^b>#-#*-h£:/neb>*-#*-l-£ 
Xb + ->^h*->X^> (EME) £©&®(tt5 : 3 : 
2 ©&£&i8£teffl bfc - fc£Wttifc«« 2 £|i«3itC b 
T, ifctt«ttBC3£ffSbfc. - 

[0 0 3 8] [lM#;H*tt) ftffl (2 5° C) T, 2 
mAt^m$l±€JE3. 5VS"C3fc«b&^ 2mAT 

tt»£fr^ #«ft©-*Mi^l4fttfcra^fc, fcfe, & 
«I^IBIrtttt««ffi*«2. 4Vfc3ibfcl$jft£&Ml© 

[0 0 3 9] H2~04tt, -£«ft©lK#;W*tt£, 

iic&iM^wc^tsttsi&ihSJE (v) £, £fc 

^tX6©l2I<tO, «*HBtK4. 4* -f N7/^y7 
5 7 7 V ^ >-tf > £i&fta bfc*«W«» B A 1 - B A 3 

tt, -*n£8irabfca*o&H;Mii&BC i-BC3icit 

[0040] G&fctg&tfo *%?gm/&B a i &u\m 
t«iBC2^ftfnioi^su ^m?6©«?ik 
maH^a^©^m^±mffij; o ^^^jet*^ 4 vtc 2 

OHSlft^b Gg3fettKffi) . ^©<h^©^mto©^SB 
•f >tr-y>XROT«U|i*©*ft;£W'<&. 

1 (c^-r. 



-622— 



[0 0 4 1] 



(5) 
* * [SI] 



&B8¥6-3 3 3 5 9 6 





ft AM vZ-Vvt, in) 


(mm) 




20H& 




20B& 


B A 1 


5-7 


11-15 


2.9G-2.99 


2.99-3.03 


B C 2 


5-7 


18-25 


2.95-2. S9 


3.02-3.11 



[0 0 4 2] gll^-TcfcSICv *«WaftBAlJi t 

[0 0 4 3] (*tt«4-7) 4, 4* -fb5^^ 
v7^y 7 % /^>-tf>0. 0 1 tJl'/U y MUCft*. 
T, 4, 4* -Th7l^y75/7^>1f>, 

4, 4* -xh^^ntr^^Tsyry^o-trx 4, 

4' -^b7^;U^T5/r^>-tf>X«4, 4' 
BA4-BA7£f^S3L,fc. 

[0 0 4 4] [1M £;H$tt) fti^lJAft^ifcW-tf- 

r. m^\z\t. itnorztbiz. ftoit&m&Bcio-* 

«I*«iSll0*nT^**«W«ftBA4~BA7tt, <6Jt> 

SM^nTn&viitettji&Bcititu -tH^H^ 

[0 0 4 5] igf±W^Jg09Tli, *&m&M¥fim<Df¥ 
[0 0 4 6] ±fB^MMTti, 

mi) 



10 



[0 0 4 7] 



[si] H¥a!©#7fc«m»Rm* (*%^m?feBA 

1) ©gr®0Ti&* o 
^ [0 2] 3feM«TfPSLfc*SEW«mBAl&«Jt«fa 
teB C 1 ©tH #)Vft&Z7fiVTztf77*V$>Z. 
[0 3] Sfe*fi«T?^»Lfc*56fflai&BA2Rtfittt« 

[04] Hlfi«Wfibfc*RW«i&BA3Rtfit«iim 
mBC3(D-!J-r^;i4*tt&^Ufc^77T»«. 

[05] S6JS«T?^fil/fc*SSW«ftBA4-BA7ft 
I/itlfiffiBC l0^^^tt*SLfc^7 77i6 

,30 B A 1 
1 
2 

3 ■tAU-? 



[02] 



8 A 1 




1.5 
0 



I 




_1_ 



50 100 
1M ? *ft <@) 



15Q 



-623- 



(6) 



3 3 5 9 



[03] [04] 



3.0=. 3. 0 - 




ISO 



-624- 



